Before releasing rehabilitated wildlife, patients should be cured of all infectious agents that pose a risk to freeroaming wildlife or humans after release. Dermatophyte fungi, commonly known as ''ringworm,'' have zoonotic potential and may be carried as normal flora on the haircoats of certain species. Outbreaks of ringworm are anecdotally reported to occur in white-tailed deer (Odocoileus virginianus) fawns, but no prevalence surveys have been conducted on the haircoat flora of free-roaming individuals. In November 2008, we tested 60 legally hunted white-tailed deer for dermatophyte flora by using a modified MacKenzie technique. Results indicate it is unlikely that wild, mature whitetailed deer in Virginia, USA, carry dermatophyte fungi as normal haircoat flora. Therefore, wildlife rehabilitators and hunters are at low risk for dermatophyte infection by direct contact with this species. In addition, the RapidVet-D 3 Day Test for Veterinary Dermatophytosis was determined to have poor specificity for presence of dermatophyte fungi on asymptomatic white-tailed deer in Virginia.
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In wildlife rehabilitation, an animal's health is one of the most important criteria for release evaluation. Before being returned to the wild, an animal must be cured of its presenting illness and secondary problems, and it cannot pose a risk to the wild population or act as a novel source of zoonotic disease. Knowing the normal bacterial and fungal pathogen flora for the species of concern is essential. Dermatophyte (or keratinophilic) fungi, commonly known as ringworm, are commonly seen in wildlife populations. Knudston (1970) demonstrated an overall prevalence of 26.8% for keratinophilic fungi in 224 wildlife species in South Dakota. Outbreaks of dermatophytosis have been reported in water buffalo (Bubalus bubalis; Pal et al., 1995) , and the alpine marmot (Marmota marmot) has recently been identified as a reservoir (Gallo et al., 2005) . Dermatophytes have been extensively studied in domestic animals. Dermatophytosis is commonly seen in horses (Equus caballus) and cattle (Bos taurus) as multifocal areas of alopecia, crusting, and scaling (Stannard and White, 2002) . Although these and other domestic species, such as dogs (Canis familiaris), usually present with clinical signs (Medleau and Ristic, 1992) , it has been demonstrated that the domestic house cat (Felis catus) may serve as an asymptomatic carrier of dermatophyte flora (Boyanowski et al., 2000) . However, despite that dermatophytosis is one of the most common zoonotic diseases in veterinary medicine (Wright et al., 2008) , literature reporting dermatophyte prevalence in most wild species is lacking.
White-tailed deer (Odocoileus virginianus) are frequently handled by wildlife rehabilitators and hunters, and outbreaks of dermatophytosis in fawns have been reported anecdotally. Isolated cases with exhibition of clinical signs and diagnosis of dermatophytosis have been reported in mule deer (Odocoileus hemionus; Wobeser et al., 1983) . To the best of our knowledge, surveys of dermatophyte prevalence have never been reported in wild cervid populations. Our objectives were to determine the prevalence and species of dermatophyte fungi in wild white-tailed deer populations in Virginia, USA, and to evaluate whether asymptomatic deer may carry dermatophyte fungi as part of normal haircoat flora. This knowledge will help to formulate appropriate white-tailed deer release criteria after rehabilitation and to identify the risk of human exposure to this important zoonotic pathogen.
Under a scientific collection permit from the Virginia Department of Game and Inland Fisheries, we collected hair samples from legally hunted white-tailed deer in Virginia. Samples were collected on 15 November 2008 at a privately owned meat processing plant in Winchester, Virginia, USA (39u79N, 78u69W). All deer tested had been killed within 12 hr before sampling time and originated from within an approximately 50-km radius to the south and east of the sampling site. Samples were obtained from 60 deer, consisting of 33 bucks and 27 does, ranging in age from yearling deer to mature deer estimated to be at least 5 yr old based on dental examination. All deer sampled were visually examined for dermatologic lesions. One deer had a growth consistent in gross appearance and presentation with a cutaneous fibroma, but this lesion was not tested to confirm diagnosis. One yearling exhibited a piebald anomaly. No other deer presented with cutaneous lesions other than those inflicted by gunshot or arrow.
Although several methods are available for dermatophyte testing, including Wood's lamp examination and direct microscopic examination of hairs, we used fungal culture because it is considered the standard for testing for dermatophyte presence (Moriello, 2003) . To our knowledge, no specific dermatophyte medium has been reported for use in white-tailed deer. The RapidVet-D 3 Day Test for Veterinary Dermatophytosis (RVD3, DMS Laboratories Inc., Flemington, New Jersey, USA) is a commonly used medium designed for in-hospital testing for dermatophyte fungi in veterinary settings. According to the manufacturer's performance characteristics profile, the RVD3 has been tested in horses, cats, and dogs suspected of having dermatophyte infections and has showed a falsepositive rate of 3.1% and a false-negative rate of 1.8%. The overall accuracy was 97.7% for the species tested (DMS Laboratories Inc., 2007) . This medium is relatively inexpensive and produces rapid, easily interpreted results. Based on this information, RVD3 was selected for this study.
Haircoat samples for dermatophyte testing were obtained using a modified MacKenzie method (MacKenzie, 1963; Moriello, 2001) . A sterile toothbrush was used to collect hair samples by brushing each deer for a minimum of 2 min (at least 30 strokes) over the face, neck, lateral abdomen and thorax, dorsal abdomen, and proximal limbs. A new, gas-sterilized toothbrush was used for each deer and immediately after brushing, all accumulated material was transferred to the RVD3 medium. In addition, the ends and lateral sides of the brush were lightly pressed on the medium surface to transfer sample material. The medium vials were then kept loosely capped and incubated at room temperature according to the manufacturer's recommendations. The vials were observed at 24, 48, and 72 hr after inoculation of the samples. A vial was read as positive for dermatophyte growth if the medium changed from yellow to red with visible fungal growth. Suspect positive samples were shipped to Texas Veterinary Medicine Diagnostic Laboratory (TVMDL) for confirmation and identification of dermatophyte fungi.
Upon arrival at TVMDL, each jar was examined and macroscopic observations of saprophytic fungal growth were recorded. Suspect dermatophyte colonies were subcultured onto potato dextrose, mycobiotic, and dermatophyte test medium agar plates. Quality control testing of these media is performed routinely at TVMDL by using isolates of Microsporum canis, Microsporum gypseum, and Trichophyton mentagrophytes, all confirmed by molecular sequenc-ing, as positive controls. After subcultures were completed, plates were incubated at room temperature in an ambient atmosphere. They were examined on day 3 and weekly for 18 additional days. For each sample with saprophytic growth, the three most predominant colony types were selected for saprophyte identification to the genus level by microscopic morphology.
At 48 hr, 58 of the 60 samples exhibited a corresponding change in medium color and fungal colony appearance on the RVD3 medium, consistent with dermatophyte growth (DMS Laboratories Inc., 2007) . Fungal colonies varied in appearance from individual colonies to diffuse growth; from very flat growth to upright, hair-like growth; and from white to gray to cream in color. Two of the RVD3 samples were monitored for 84 hr, after which they were deemed negative due to no change in media color and no visible fungal growth. The 58 suspect positive samples were sent to TVMDL, where no dermatophytes were observed or isolated from any of the submitted RVD3 vials. All fungal growth was identified as saprophytic fungi, consisting predominantly of Zygomycetes, Fusarium sp., Cladosporium sp., and Penicillium sp. Some of the jars also exhibited yeast and bacterial growth in addition to filamentous fungal growth.
Because a binomial distribution was assumed for the test data, the ClopperPearson approach (Clopper and Pearson, 1934) was used to determine confidence intervals. Based on the RVD3 test results (58 positive of 60 samples), the prevalence of dermatophyte fungi in the selected group of white-tailed deer was .90% with a one-tailed 95% confidence interval. However, based on macroscopic and microscopic morphologic identification at TVMDL (all 60 samples negative including the two negative RVD3 tests), the prevalence was ,5% with a one-tailed 95% confidence interval.
These results indicate that the RVD3 test has poor specificity for testing for dermatophyte fungi in asymptomatic white-tailed deer. This medium may be useful for obtaining initial fungal growth from haircoat samples. However, change in media color with fungal growth is not necessarily a positive selective indicator for dermatophyte presence in this species, because fungal saprophytes induced color change in the medium. All suspect positive dermatophyte medium vials should have fungal colonies subcultured and examined microscopically before being deemed positive for dermatophyte species.
Our survey was biased due to the sample group, geographic limitations, and time of year. All deer were killed by hunters, who are unlikely to select a deer with gross skin lesions, which could bias results toward a low prevalence. The deer were from a limited geographic region and therefore represent a small subset of the Virginia white-tailed deer population. Previous surveys in South Dakota indicated prevalences as high as 26.8% in wildlife (Knudtson and Robertstad, 1970) ; thus, geographical location may be a factor. The deer also were sampled in the late fall during cooler weather, whereas prevalence of dermatophyte flora is more likely to be increased in hot, humid weather (Stannard and White, 2002) , which occurs in late spring and early summer in Virginia. Wildlife rehabilitation workers are more likely to be exposed to fawns, and less worker protection is often used with animals potentially having subclinical disease. The sample group consisted of animals without visible lesions but did not include fawns, which have been the source of anecdotally reported outbreaks. Young animals are much more susceptible to infection, probably due to a naïve immune system (Stannard and White, 2002) . In calves of domestic cattle, dermatophytosis is usually a self-limiting disease with a duration of 1-4 mo (Stannard and White, 2002) . It is possible that outbreaks occur in fawns during late spring and early summer and resolve by the fall. Further sampling of deer, including fawns with and without clinical signs, is needed to fully characterize the role of geographic location, temporal variation, and animal maturity in dermatophyte prevalence in white-tailed deer.
Our results indicate that it is unlikely that mature white-tailed deer in the fall in Virginia carry dermatophyte fungi as normal haircoat flora. These deer are unlikely to act as a source of dermatophyte transmission to other mature deer, fawns, and humans. Therefore, wildlife rehabilitators and hunters are at low risk for acquiring dermatophyte from direct contact with this group of deer. Rehabilitated white-tailed deer found positive for dermatophyte flora on the haircoat should be thoroughly evaluated for health status and risk of disease transmission before release into wild populations.
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